Overexpression of manganous superoxide dismutase (MnSOD) in pulmonary endothelial cells confers resistance to hyperoxia.
Treatment of cells or organisms with agents that increase the expression of MnSOD confers resistance to certain types of oxidative damage. However, since these treatments also affect other cellular systems with antioxidant capabilities, the role of MnSOD remains uncertain. To better determine whether increased MnSOD expression confers increased resistance to oxidant stress, a eukaryotic expression vector harboring a mouse MnSOD cDNA was constructed. Bovine lung microvessel endothelial cells were co-transfected with the MnSOD expression vector and pSV2-neo, which contains the neor gene and provides a dominant selectable marker. Control clones were generated by transfecting the cells with psV2-neo alone. Stably transfected cell lines were selected and cell lines overexpressing MnSOD were confirmed by Northern blotting, immunoblot analysis, and activity gels. The activities of copper/zinc superoxide dismutase, catalase, and glutathione peroxidase were examined, and no increase in activity of any of these enzymes was detected. Cells were exposed to hyperoxic challenge by treatment with 95% O2 and 5% CO2 for 24 h. Viability was assessed by a clonogenic assay. The cell lines that overexpressed MnSOD showed a twofold increase in survival compared to control cells. These results demonstrate a significant resistance to hyperoxia induced oxidative stress in endothelial cells overexpressing MnSOD.